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Process for th, -,,f.c«,ri„ of, rte r , h , ,■ sjmins „,.„., 

The present invention relates to a process for the mam.F, . 

, aminate „ it „ an Jbr .: iD „ 

Decorative thermosetting laminates are well k „ 0 wn and used for in„ a 
surface materia, for wa»s. cupboard doors, desktops, tab.etop fo o h r F " 
and as a flooring material °ietops, for other furn.ture 

Such laminates are often made of two to seven Krafr „» 

- P-o^formaldehyde res,, a .0^,^" 
impregnated wuh melamine-formaldehyde res.n and a ftne so ca,,ed overLv 
of a-cellulose impregnated with melamine-formaldehyde resin 

»verl.y sheet is intended to protect the decor paper sheet from abras.cn In 
certain cases the overlay sheet is omitted 

I™" .7 "I" lam " ateS C ° nSiSt ° f 3 baSC laver of P-t.Ce board or fibre board 



provided th a decor paper ^ poss -~ ™ .oar 

heets can be laminated towards the base .ayer under heat and pressure If on 
decor paper sheet „ used then this can be glued towards the base layer 



The described laminates do have many good properties, it has however turned out 
that there , a great need of improving the abrasion resistance and the surfac 
scratch res.stance of laminates exposed to an extreme a u _ i_ sur fa« 

the ca,e for floor , \_ XIreme abra S'on Th.s is especiallv 

me case tor flooring laminates, but to a certain , 

tabletop laminates. "'^ a ' S0 f ° f deskl °? and 

According to the U.S. patent 4.940.503 the abrasion r-c 

has successfully heer, improved The , ™ L ^ " m ' n1 '" 

melamine-formaldehyde resin. A, leasee side of ,1,. ™ h ■ " "'""' ;gn, " :d "" ,b 
and hard particles wi.h .. average ™ b " .rT* •"*" ^ 

ed over ,he „, res.n surfac' orT.he ^Z^ c J .^d^e 
particle coated web, so called prepreg is thereafter nne -k. 

, „ f i , mereatter possibly cut into sheets At 

least one such sheet or web is placed as a ^i.rfo^o i 

ih^m Th „ l. J rfa " laver on a b «e layer and bonded 

inereto. The hereby produced laminate will have a cooH anr 

udve a good abrasion resistance. 

The hard particles used according to the invention n ., ■ 

b 5 invention normally have an averaee 

particle size of around 50 urn. which ,s an advanr™ t 

•■i-w It has hnw.v.r , a u advantage from an abrasion point of 

— It has. however turned out that the scratch res.stance of laminates produced 

CONFIRMATION 
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m the known way is not always satisfactory. Further the press plates used 
dunng the atn.nat.ng stage are scratched by the relative.v big particles n 
ur a Ce of the lannnate. The press p.ates are very expensive and Lnufactu e of 
■gh quahty steel. Intermediate .ayers of disposable a, um i„i um foil are ofte „ 
to protect these press p.ates which will affect the production cost. 

There is a need to be able to produce an abrasion and scratch resistant decorative 
lam.nate and to avo.d the above ment.oned problems. corative 

h has according to the present invent.cn been poss ,bl e to achieve a process for the 
manufacturing of a decorative thermosetting .aminate with an abrasion and sera c 
res.stant surface layer, which latninate comprises paper sheets .mpreenated w 
thermosetting resin. The process is characterised ,n that a cont.nuou p'. pe web 
,-npregnated with me.am.ne-forma.dehyde resin, that one side of the web s coa te d 
w„ about 2-20 g m<, preferably about 6-12 g^ of hard part.cles with a a r g 
part.cle s.ze of about 30-90 m preferably around 40-70 urn The particles are 
evenly distributed over the whole wet resin surface of the paper w eb a r wh ch 
the resm is dried. The other side of the w-k „ . 

web ' or a second paper web is cnatorf 
a melamme-formaldehyde resin where th. • I h 

y c res.n, wnere the resin contains hard particles with an 

such shee, or we „ placed as , surfa „ , ayer on ^ ^ A'Je o„e 

whereby ,he surf.ee coa.ed wi.r, ,he 11Mll „, p a ,„ cl es ,s p,aced so IT i " 
.reered ,„ w „ ds , he upper Sld e of ,„e lamina.e and ,„ e sur Le w, th , e il ' 
par des „ teed downwards AI,er„ aI .v=, y ,„, „ rst shee , or 

.r, / ,M- ** ,he uppermos ' " - wi,ra e " rtic 

coated side directed towards the UDDer ^irif of ,h» i • particle 
or web with the bigger particles s D aced ^ 
particle-coated surface diLed oulrds ' ' ' ^ 

The hard particles can cons.sts of many different materia., Especiallv suitable 
-tenals are s.l.con dioxide, aluminium oxide, and/or silicon Crbide A lend 
berween two or more materials is according a.so possible. 

The base layer can cons.sts of a fibre-board or a particle-board whereby the 
particle coated paper sheet is bonded to the base laver h„ i 

and oressure or hv „i • T l l V by laminat| ng under heat 

nd pressure or b> gla.ng. The base layer can also cons.st of a number of 
conventional dry pre-ore" webs nr ■_ numoer ot 

P pre 3 webs or prepreg sheets respectively which are no. 
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coated with particles. The particle coated web or sheet respectively is p | aced 0 „ 
top of these conventional webs or sheets, whereby the resin in the uppermost of 
these webs respect.vely sheets normally consists of melamine-formaldehyde resin 
wh.le the rest of the webs respectively sheets preferably contains 
phenol-formaldehyde resin or phenol-urea- formaldehyde resin whereafter the 
webs respectively a stack of sheets continuously respectively discontinuously are 
laminated together with the surface layer by using a high pressure and an increased 
temperature. 

The particle coated paper web or paper sheet often consists of a so-called overlay 
paper, preferably of ot-cellulose. 

It is. however also poss.ble to coat the so-called decorative sheet with the hard 
parttcles. The decorative sheet can be patterned or monochromatic 

In some cases it is possible to coat the overlay sheet as well as the decorative 
sheet w,th part.cles or use two ore more particle coated overlay sheets or 
decorative sheets It is also possible to place a conventional not particle coated 
overlay sheet on top of the particle coated sheet or sheets 

The invention will be explained further in connection to the embodiment examples 
below, of which the examples 1 - 7 illustrates a first embodiment of the invention 
where the uppermost sheet in the laminate consists of a so-called overlay on the 
top s.de coated with a slurry of melamine-formaldehyde resin containing small 
hard part.cles. and on the lower side coated with somewhat larger particles in the 
st.ll wet melamine-formaldehyde resin which the paper has been impregnated with 

-Example 8 represents a prior-art laminate for comparison, which laminate was ' 
made m accordance with the U.S. patent 4,940.503 where the uppermost sheet i 
the lam.nate has been coated with rather big particles on the lower side in still wet 
melamine-formaldehyde resin which the paper has been impregnated with. 

Examples 9 and 10 represent another embodiment of the invention where the 
uppermost sheet in the laminate is coated with a slurry of melamine-formaldehyde 
resin containing small hard particles. The lower side of this uppermost sheet is no. 
coated w,th any particles. Instead somewhat bigger particles have been sprinkled 
on the still wet resin on the top side of the second uppermost 
melamine-formaldehyde resin impregnated paper sheet. 
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Example 1 1 represents a comparison test outside the scoop of the invention The 
uppermost sheet .„ the laminate consists of an overlay which on the top side has 
been coated with a slurry of melamine-formaldehyde resin containing small hard 
particles. The lower side of this paper sheet is not coated with anv bigger hard 
panicles, nor ,s there any second underlying sheet coated with bigger hard 
particles. 5 * a 

From the examples . - 7 and 9 and .0 according to the invention is it shown that a 
very good scratch resistance is achieved by the use of the small hard particles on 
the upper s.de of the uppermost sheet. The somewhat b.gger particles on the lower 
side of the uppermost sheet or on the top side of the following sheet o ive a very 
good abrasion resistance. 3 

The comparative test according to example 8 shows that a e ood abrasion 
res.stance „ ach.eved when bigger hard particles are used on the lower side of the 
uppermost sheet. The scratch resistance will however be rather poor. 

The comparative test according to example II shows that a good scratch 
res,stance ,s achieved when small hard particles is used on the top side of the 
uppermost sheet. The abrasion resistance will however be very poor if the bi^er 
pamcles are .eft out on the lower side of the uppermost paper or on underfy.ng 
paper J s 

The examples show the measured scratch resistance, measured bv means of two 
different methods according to a modified version of ASTMD-7 197 At the flrst 
method the sample is judged in a viewing cupboard at an eve - sample d.stance of 
772 - 914 mm and at an observation angle between 45 and 75 degrees from the 
table surface. The sample ,s .judged according a classification scale_ Th.s first 
method is called distance. 



The second method ,s made ,n the same way. The person who makes the test does 
however decide the angle and the distance himself so that the rea. scratch becomes 
v.sible This second method is called real. A low va , ue indicates the best scratch 
resistance. 



In the examt 



xples the scratch resistance has only been measured by scratching across 
the manufacture direction of the laminate (paper), s.nce a scratch becomes more 
v.»,ble ,n th.s direction. Sometimes a!so the scratch resistance along the laminate 

is measured. 
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The abrasion was in the examples measured according to EN 438-2 6 

According to this standard the abrasion through the decorative layer of the 
finished laminates is measured in two steps. In the first step the so-called IP 
(initial-point) is measured, where the initial abrasion starts. 

In step two the so called EP (end-point) is measured, where 95% of the decor is 
worn through 

Additionally the standard prescribes that the number of revolutions achieved with 
the testing machine in steps one and two are added and that the obtained sum is 
div.ded by 2. Hereby the 50% point for abrasion is obtained, which normally is the 
figure reported in standards and offprints 

In this and the following examples however only the IP is used 
Example 1 

a) One roll of so called overlay paper of a-cellulose with a surface weight of ^5 
g/m* was .mpregnated with a melamine-formaldehyde resin solution to a resin 
content of 57% by weight, calculated on dry impregnated paper The top side of 
the wet paper web was sprinkled with aluminium oxide particles to an amount of 8 
g/m: The particles had an average size of 50 M m. The particles were applied by 
using an apparatus as described in the U.S. patent 4.940.503. 

The particle coated paper web was then continuously fed into a heatinu oven, 
where the solvent was evaporated while the resin cured to a so-called B-stage. 
The moisture content of the paper was after the drying 10% by weight: The other 
not sprinkled side of the paper web was coated with "a slurry of 
melamine-formaldehyde resin containing aluminium oxide particles to an amount of 
5.3% by weight. The average size of the particles was I urn 

The paper web was then continuously dried in an oven until the moisture content 
of the paper was 7% by weight. 

The final resin content of the completely impregnated paper was 70% by weight 
calculated as dry impregnated paper, and the total amount of added aluminium 
oxide particles was 8 + 2.7 g/m : 

The paper web was cut into sheets of a suitable length 
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b) One roll of so called overlay paper of a-cellulose with a surface weight of 25 
g/m> was impregnated with a melamine-formaldehyde resin solution to a resin 
content of 70% by weight, calculated on dry impregnated paper. The top side of 
the we, paper web was sprinkled with aluminium oxide particles to an amount of 7 
g/m' by us.ng the same apparatus as in a) above. The particles were of an average 
s.ze of 50 Mm . The paper web was then dried to a moisture content of 7% by 
weight. The paper web was cut into sheets of the same length as in a) above 



c) One roll of so called decor paper with a surface weight of 100 g/m-' was 
.mpregnated w„h a solution of melamine-formaldehyde resin to a resin content of 
46% by wcght, calculated on dry .mpregnated paper. The .mpregnated paper web 
was dried to a moisture content of 4% by weight. 

The paper web was cut into sheets of the same length as in a) and b) above. 

d) One roll of Kraft paper with a surface weight of 1 70 g/rm was impregnated with 
a phenol-formaldehyde resin solution to a resin content of 28% by weight 
calculated on dry impregnated paper The wet paper web was dried to a final 
mo.sture content of 7% by weight. The paper web was cut into sheets of the same 

length as above. 

The impregnated paper sheets as described in a) - d) above were placed between 
two press plates in the following order, one paper a) with the side with the 
smallest pan.cles oriented outwards, one paper b) with the sprinkled side onented 
outwards, one paper c) and three papers d). Together the last mentioned papers 
so-called base sheets, formed a base layer in the laminate which was manufactured 
by pressing of the sheets in a conventional multi-opening press during 80 minutes 
and.at.a pressure of 85 bar. 

The properties of the manufactured laminate were as follows: 

Abraslon 16100 revolutions 

Scratch resistance: armcc / a (a\***> \ 

across / 4 (distance), across / 9 (real) 



Example 2 



The procedure according to example I was repeated with the difference that the 
melamine-formaldehyde slurry in step a) contained aluminium oxide particles with 
an average size of 3 urn instead of I 
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The properties of the manufactured laminate were as follows; 



Abrasion: 
Scratch resistance: 



Example 3 



14050 revolutions 

across / 3 (distance), across / 3 (real) 



The procedure according to example 1 was repeated with the difference that the 
melammc-rormaldchydc slurry in step a) contained .0 6% by weight of alum,n,um 
ox.de particles instead of 5.3% by weight. Additionally the aluminium oxide 
paruc es had an average size of 5 U m instead of 1 M m. The total amount of 
particles was 8 + 5.4 g/m : 

The properties of the manufactured laminate were as follows; 

Abrasion. 15500 revolutions 

Scratch resistance: cmcc / i tA\*.~ 

cross / 1 (distance), cross / 7 (real) 



Example 4 

The procedure according to example 3 was repeated with the difference that the 

melam.ne-formaldehvde slurrv in step a) contained ,5.9% by weight of aJum.nium 

ox.de part.cles mstead of ,0.6% by weight. Also ,n this example the aU.rn.nium 

oxide particles had an averaue size of 5 um Thp r„,,i , r 

, - or 3 ^ m The 'otal amount of part.cles added 

was o 31 g/ m ■ 

The properties of the manufactured laminate were as follows: 

Abrasi0n 14200 revolut.ons 

Scratch resistance. arrf15c / , fr i', n 

across / 1 (distance), across / 1 (real) 

Example 5 

The procedure according to example I was repeated w.th the difference that the 
melam.ne-formaldehvde slurry .n step a) contained alum.n.um oxide part.cles w.th 

an average size of 9 um instead of 1 um 
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The properties of the manufactured laminate were as follows; 

Abrasion 1 5 1 00 revolutions 

Scratch resistance; *r rnc e / i /j- 

across / 3 (distance), across / 3 (real) 

Example 6 

One roll of so died overlay p ap , r of a-cellulose w„ h ' . surface „ eigh , of , 5 
g/m- was impregnaced with a meiamine-formaldehyde resin ,„i , 
con.en, of 57 ,. by we, s „, called on dr y , m pre Z~ Z, T Z £ 

l- Trr;: w,s s T kled wi,h » ~ r 

g/m-. The particles were of an averaee size of SO ..m tu 

by us,n s an appara.us as described in'he " ' s p£,4.£ ZT 

The particle sprinkled paper web was then continuously feed i„.„ , 

where the solvent was evaporated while the res ,„ ^ Z^l^ 
The mo,s«ure content of the paper was after drying 1 0% by we.ght § 

The other „ ot spr.nkled s.de of the paper web was coated with a slurrv of 

melamme-forma.dehyde containing aluminium oxide particies to 1 r 

I0fi%hv u,pmhr -T-. Fancies to an amount of 
10 6/. by we.ght The average size of the particles was 3 urn. 

The paper web was then continuously dried in an oven until the 

of the paper was 7% by weight. ' m °' StUre COntent 

,he /° mP ' etely imPreSnatCd W bv weigh, 

^Z:^:^:z^- nd ^ »~« — 

b) One roll of S o- C a..ed overlay paper of a-cellulose with a surface wei-ht of ^ 
g/m- was impregnated with a meiamine-formaldehyde resin slrlT 
content of 72% by weight calculated „„ h • * res,n 

°y we| gnt. calculated on dry impregnated paper The paper web 
was then dried to a mo.sture content of 7% by weight 

O One roll of so called decor paper with a surface weight of ,00 Wm-- was 
■mpregnated with a meiamine-formaldehyde resin solution rn • 

by w^h, ca,cu,a,ed on dr y ,mpre g L ed ^ ^Zl^ '"^ 

was dned to a mo.sture content of 4% by weight 
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d) One roll of Kraft paper with a surface weight of 150 g/m* was impregnated with 
a phenol-formaldehyde resin solution to a resin content of 36% by weight 
calculated on dry impregnated paper. The wet paper web was dried to a moisture 

content of 7% by weight. 

The impregnated paper webs as described in a) - d) above were continuously feed 
m between the two press bands of a continuous press in the following order one 
paper a) w„h the side with the smallest panicles oriented outwards, o'ne paper b) 
one paper c) and three papers d). 

The pressing cycle lasted for 20 seconds and the pressure was 35 bar The 
laminate was then cut into suitable lengths 

The properties of the manufactured laminate were as follows; 

Abrasion: 13900 revolutions 

Scratch resistance. across / 3 (distance), across / 5 (real) 

Example 7 

The procedure according to example 6 was repeated with the difference that the 
slurry of melamine-formaldehyde resin in step a) contained aluminium oxide 
part.cles to an amount of 5.3% by weight instead of 10.6% bv weight The average 
size of the particles was 1 um instead of 3 M m The total amount of added 
aluminium oxide particles was 9 + 2.7 g/m : . 

The properties of the manufactured laminate were as follows " "~ 

Abrasion: 13900 revolutions 

Scratch reststance: across / 5 (distance,, across / 7 (real) 



Example 8 



a) One roll of so-called overlay paper of a-cellulose with a surface weight of 25 
g/m* was impregnated with a melamine-formaldehyde resin solution to a res.n 
content of 70% by weight, calculated on dry impregnated paper The top side of 
the wet paper web was sprinkled with aluminium oxide part.cles to an amount of 8 
gmr. The particles were of an average size of 50 urn The paper web was then 
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continuously dried in a heating oven to a moisture content of 7% by weight. The 
other side of the paper was left untreated and was therefore not coated with any 
hard particles. The paper web was cut into sheets of a suitable length. 

Step b), c) and d) were repeated according to example 1. 

The impregnated paper sheets according to a) - d) above were placed between two 
press plates ,n the follow.ng order; one paper a) with the particle side oriented 
downwards, one paper b) with the sprinkled side oriented outwards one paper c) 
and three papers d) The pressing was conducted in the same way as in example ! 

The properties of the manufactured laminate were as follows; 
Abrasion: 13 550 revolutions 

Scratch resistance: across , 3l (distance)> across , 4 , (reaJ) 



Example 9 

a) One roll of so-called overlay paper of a-cellulose with a surface weight of ^5 
g/m* was impregnated with a melamine-formaldehyde resin solution to a resin 
content of 50% by weight, calculated on dry impregnated paper The paper web 
was then dried to a moisture content of 7.2% by weight. 

One side of the paper was coated with a slurry of a solution of melam.ne- 
formaldehyde resm containing aluminium oxide particles to an amount of 5.0% b 
weight. The average size of the particles was 3 urn. 



V 



The paper web was then continuously dried in an oven until the mo.sture content 
in the paper was 8.6% by weight. 

The final resin conten. of the completely impregnated paper was 70% bv weigh, 
calculated on dry impregnated paper, and the total amount of added aluminium 
oxide particles was 3.3 g/nv. 

The paper web was cut into sheets of a suitable length. 

b) One roll of patterned decor paper of a-cellulose with a surface weight of 38 
g/m> was .mpregnated with a melamine-formaldehyde resin solut.on to a resin 
content of 50% by weigh,, calculated on dry .mpregnated paper The top side of 
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the wet paper web was sprinkled with aluminium oxide particles to an amount of 
9.5 g/nv by using the same apparatus as in a) above. The particles were of an 
average size of 50 urn. The paper web was then dried to a moisture content of 
6 7% by we.gh.. The paper web was cut into sheets of the same length as in a) 
above 



was 



c) One roll of monochromatic decor paper with a surface weight of 100 g/m* 
impregnated with a melamine-formaldehyde resin solution to a resin contentTf 
54% by weight, calculated on dry impregnated paper. The impregnated paper web 
was dried to a moisture content of 6.5% by weight 

The paper web was cut into sheets of the same length as in a) and b) above 

d) One roll of Kraft paper with a surface weight of 170 g/nv was impreanated with 
a phenol-formaldehyde resin solution to a resin content of 28% by weight 
calculated on dry impregnated paper The wet paper web was dried to a final 
mo.sture content of 7% by weight The paper web was cut into.sheets of the same 

length as above. 

The mnpregnated paper sheets as described in a) - d) above were placed between 
two press plates in the following order; one paper a) with the particle coated side 
onented outwards, three paper b) with the sprinkled side oriented outwards one 
paper c) and three papers d). Together the last mentioned papers, so called base 
sheets, formed a base layer of the laminate which was manufactured by pressing 
the sheets in a conventional multi-opening press during 80 minutes and at a 
pressure of 85 bar. 

The properties of the manufactured laminate were as follows; 

Abrasion: 26100 revolutions 

Scratch resistance: across / I (distance), across / 9 (real) 



Example 10 



a) One roll of patterned decor paper of a-cellulose with a surface weicht of 4 1 
g/m ; was impregnated with a melamine-formaldehyde resin solut.on to a res.n 
content of 41% by weight, calculated on dry impregnated paper. The paper web 
was then dried to a moisture content of 6 7% by weight. One s.de of the paper 
web was then coated with a slurry of melamine-formaldehyde resin containing 
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aluminium oxide particles to an amount of 5% by weight. The particles had an 
average size of 3 jim. 

The paper web was then continuously dried in an oven until the moisture content 
of the paper was 7.4% by weight. 

The final resin content of the completely impregnated paper was 63% by weight 
calculated on dry impregnated paper, and the total amount of added aluminium 
oxide particles was 3.3 g/m- 

The paper web was cut into sheets of a suitable length. 

b) One roll of patterned decor paper of cx-cellulose with a surface weight of 41 
g/m* was .mpregnated with a melamine-formaldehyde resin solution to a resin 
content of 49% by weight, calculated on dry impregnated paper. The top s.de of 
the wet paper web was sprinkled with aluminium oxide particles to an amount of 
9.5 g/m». The particles were of an average size of 50 urn. The p*per web was then 
dr.ed to a moisture content of 7% by weight. The paper web was cut into sheets of 
the same length as in a) above. 

The steps c) and d) according to example 9 were repeated and a laminate was 
manufacture in the same way as in example 9. 

The impregnated paper sheets as described ,n a) - d) above were placed in the 
followmg order; one paper a) with the particle coated side oriented outwards 
three papers b) with the sprinkled side oriented outwards, one paper c) and three 
papers d) 

The properties of the manufactured laminate were as follows; 

Abrasion: 27100 revolutions 

Scratch resistance: armcc / <; rA,*^~~ \ , ~ , 

across / 5 (distance), across / 9 (real) 



Example 1 1 



a One roll of so-called overlay paper of a-cellulose with a surface weight of 25 
g/m> was .mpregnated with a melamine-formaldehyde resin solution to a resin 
content of 50% by weight, calculated on dry impregnated paper 
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The paper web was then continuously dried in a heating oven. The moisture 
content in the paper, was after drying 10% by weight. 

One side of the paper web was coated with a slurry of a solution of 
melam.ne-formaidehyde resin containing alum,r,ium oxide particles to an amount of 
5.0% by weight. The average size of the particles was 3um. 

The paper web was then continuously dried in an oven until the moisture content 

of the paper was 7% by weight. 

The final resin content in the completely impregnated paper was 70% by weight 
calculated on dry .mpregnated paper, and the total amount of added aluminium 
oxide particles was 3.3 g/m : . 

The paper web was cut into sheets of a suitable length. 

b) One roll of so-called decor paper with a surface weight of 100 g/m' was 
.mpregnated w.th a melamine-formaldehyde resin solution to a resin content of 
46% by weight, calculated on dry impregnated paper The paper web was then 
dried to a moisture content of 4% by weight. 

The paper web was cut into sheets of the same length as in a) above 

c) One roll of Kraft paper with a surface weight of 170 g/m> was impregnated with 
a phenol-formaldehyde resin solution to a resin content of 28% by weight 
calculated on dry impregnated paper. The wet paper web was dried to a moisture 
content of 7% by weight. The paper web was cut into sheets of the same length as 

above. ~ -■ -— — — 

The impregnated paper sheets as described in a) - c) above were placed between 
two press plates ,n the following order; one paper a) with the particle coated side 
onented outwards, one paper b) and three papers c) Together the three last 
ment.oned papers, so called base sheets, formed a base layer of the laminate which 
was manufactured by pressing of the sheets in a conventional multi-opening press 
during 80 minutes and at a pressure of 85 bar 

The properties of the manufactured laminate were as follows 



Abrasion: 
Scratch resistance: 



200 revolutions 

across / 5 (distance), across / 9 (real) 
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CLAIMS 

1. Process for the manufacturing of a decorative thermosetting laminate with an 
abrasion resistant and a scratch resistant surface layer, which laminate com- 
prises paper sheets impregnated with a thermosetting resin, characterised in 
that a continuous paper web is impregnated with melamine-formaldehyde resin, 
that one side of the web is coated with about 2-20 g/m 2 , preferably about 6-12 
g/m 2 of hard particles with an average particle size of about 30-90 urn, prefera- 
bly about 40-70 |im evenly distributed over the whole wet resin surface of the 
paper web, whereafter the resin is dried, that the other side of the paper web, 
or a second paper web is coated with a melamine-formaldehyde resin, where 
the resin contains hard particles with an average particle size of about 1-15 
urn, preferably about 1-9 urn and in such an amount that the web will have a 
surface coating of about 1-15 g/m-\ preferably about 2-10 g/m 1 of these hard 
particles,, that the resin is dried, that the particle-coated impregnated paper 
web is possibly cut into sheets, that at least one such sheet or web is placed as 
a surface layer on an base layer and is bonded thereto whereby the surface 
coated with the smallest particles is placed so that it is directed towards the 
upper side of the laminate and the surface with the bigger particles is directed 
downwards, alternatively that the first sheet or web with the smallest particles 
is placed as the uppermost layer in the laminate with the particle-coated side 
directed towards the upper side of the laminate and that the second sheet or 
web with the bigger particles is placed under the uppermost layer with the 
particle-coated surface directed outwards. 

2. Process according to claim I characterised in that the base layer consists of a 
number of conventional dry pre-preg webs or pre-preg sheets respectively 
which are not coated with particles, that the particle coated web or sheet re- 
spectively is-p Laced on top-of these conventional webs or sheets; whereby the 
resin in the uppermost of these webs or sheets respectively possibly consists of 
melamine-formaldehyde resin, while the rest of the webs or sheets respectively 
contains phenol-formaldehyde resin or phenol-urea- formaldehyde resin, where- 
after the webs respectively a stack of sheets are continuously respectively dis- 
continuous^ bonded to the surface layer by using a high pressure and an 
increased temperature. 

3. Process according to claim I characterised in that the base layer consists of a 
fibre-board or a particle-board. 
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4 Process according to any of the claims 1 - 3 characterised in that the particle 
coated paper web or paper sheet consists of a so called overlay paper, prefera- 
bly of a-cellulose and or a so called decorative sheet, which can be patterned 
or monochromatic. 

5 Process according to claims 3 characterised in that the particle-coated paper 
web or paper sheet is bonded to the base layer by gluing or laminating under 
heat and pressure. 

6. Process according to any of the claims 1 - 5 characterised in that the hard par- 
ticles consists of silicon dioxide, aluminium oxide, and/or silicon carbide. 

7. Process according to any of the claims 1 - 6 characterised in that two particle 
coated overlay sheets are used. 
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